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Abstract: To investigate the dynamics of dry matter accumulation and translocation, nitrogen uptake
and utilization, and grain yield of spring wheat under different mulching practices, a field experiment
was conducted in 2024 in the rainfed region of Northwestern China. Four treatments were applied:

plastic film mulching(PM), straw strip mulching(SM), crushed straw mulching(CM), and a non-
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mulching control(CK). The effects of these mulching practices on dry matter and nitrogen accumula-
tion, distribution, translocation, nitrogen use efficiency, and yield formation were analyzed. The re-
sults showed that mulching promoted aboveground growth and nitrogen accumulation in spring
wheat, with the magnitude of increase ranking as PM>SM>CM. Dry matter and nitrogen allocation
responded synchronously to mulching practices. Compared with CK, PM significantly reduced the dry
matter and nitrogen distribution proportions in leaves at anthesis by 6. 73% and 16.55%, respective-
ly. Meanwhile, SM significantly increased the dry matter and nitrogen distribution proportions in
grains at maturity by 5. 39% and 6. 63% , respectively, compared with PM. Mulching markedly influ-
enced dry matter translocation. Compared with CK, PM significantly increased pre-anthesis dry mat-
ter translocation by 84. 04% , while CM significantly enhanced post-anthesis dry matter assimilation
by 48.46% , with SM exhibiting intermediate values. All mulching treatments significantly increased
both pre-anthesis nitrogen translocation and post-anthesis nitrogen assimilation, with increase rate of
35.22%(SM), 32.43%(PM), and 21.26% (CM) for the former, and 34. 51% (PM), 17.07 % (CM),
and 8. 95% (SM) for the latter. Mulching also differentially affected nitrogen utilization. PM exhibi-
ted the highest nitrogen uptake efficiency, whereas SM and CM showed significantly higher nitrogen
harvest indices than PM and CK. Furthermore, all mulching treatments significantly increased grain
yield compared with CK, with yield increase rate of 33. 10% (PM), 16. 09% (SM), and 12. 98%
(CM). These findings indicate that mulching enhances grain yield by optimizing dry matter and nitro-
gen accumulation, allocation, and translocation in spring wheat. Taking yield, resource use efficien-
cy, and sustainability into consideration, straw strip mulching(SM) is a highly promising mulching
technology in spring wheat production in the rain-fed areas of Northwestern China.

Keywords: Spring wheat; Straw strip mulching; Dry matter; Nitrogen
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Fig.1 Precipitation and air temperature during the growth period of spring wheat
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PM: Plastic film mulching; SM: Straw strip mulching; CM: Crushed straw mulching; CK: Non-mulched control. The same in the
following figures and tables. The dark parts in the figure respresents the mulching areas with straw or plasttic film.
2 AEAETMEMEZRR

Fig.2 Planting pattern of wheat under different treatments
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Fig. 3 Dry matter accumulation of spring wheat under different mulching measures
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Fig.4 Dry weight and its distribution proportion in various organs of spring wheat at anthesis stage under different mulching measures
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Fig. 5 Dry weight and its distribution proportion in various organs of spring wheat at
maturity stage under different mulching measures
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Table 1 Dry matter translocation characteristics of spring wheat under different mulching measures
R T4 B Dry matter before anthesis )5 T ¥ Dry matter after anthesis
o ey BEIE AR kR L kR
Translocation Translocation Contribution Accumulation Contribution
amount/(kg « hm~?) rate/ % rate/ % amount/(kg « hm~?) rate/ %
PM 2 686.384419.27a 31.9442.83a 64,7248, 76a 1451.78+323.51b 35.2848.76b
SM 2 080. 804449, 0lab 29.3744. 25a 54,98+ 11.71a 1 702.95+438. 49ab 45.024+11.71b
CM 159. 08+109. 63c 19.48+1.75b 33.9943.30b 2 252.014127.63a 66.01=+3. 30a
CK 1 459. 674104, 05bc 28.9741. 24a 49.0142. 90ab 1516.94+76.51b 50. 9942. 90ab
7 ) B4 5 R [l 7 B 3R N [ 4b 38 6] 22 5 4E 0. 05 /KT i3, TR,

Different letters following the values within the same columns indicate significant differences among different treatments at 0. 05 lev-

el. The same in tables 2—4.
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Fig. 6 Nitrogen accumulation and distribution proportion in various vegetative organs of spring wheat

at anthesis under different mulching measures
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Fig.7 Nitrogen accumulation and distribution proportion in various organs of spring wheat

at maturity under different mulching measures
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Table 2 Nitrogen translocation characteristics of spring wheat under different mulching treatments

Y

LRI %A% Nitrogen before anthesis

£ )5 %% Nitrogen after anthesis

oo g R BB AR X1 HERL R 71 I i Lt X1 HERL R T I
reatment Translocation Translocation Contribution rate Accumulation amount/ Contribution rate
amount/(kg « hm %) rate/ % to grain N/ % (kg * hm %) to grain N/ %
PM 61.42+1.96a 64.14=+1. 85a 69.16+2.91a 27.44%+3.03a 30.84+2.91a
SM 62.72+£2.07a 69.18+3. 34a 73.8442.37a 22.2342.03ab 26.16+2.37a
CM 56.2443.07a 67.56=+1.24a 70.1743.22a 23.8842.43ab 29.8343.22a
CK 46.3844.18b 64.60+2.89%a 69.3744.77a 20.4042.97b 30.6344.79a

R3 FEAEBEZHRETENERREAARE
Table 3 Nitrogen use efficiency of spring

wheat under different mulching measures

fb L ES LN iR ERNipiEs
Treatment N uptake efficiency/ N harvest N use efficiency/
reatmen (kg * kg™ index/ % (kg * kg™
PM 1.0340.03a 0.72£0.01b 37.11%£0.55a
SM 0.9440.02b 0.75%+0.03a 35.30%0.89%a
CM 0.8940.01b 0.754+0.00a 36.25%1.19a
CK 0.77%0.02c 0.73£0.01b  37.324+0.79a
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B 55 0 W A /N R R R B FLA R (3R
4), PM,SM F1 CM Ab B 4 ¢ i 7= e A A B4
CK ¥ & Z 3 &, FF kL = & 35 0 43 51 R 33. 1020 .
16.09 % F1 12. 98 % , A K34 iR 53 %1 ok 25. 36 %6 .
15.04 %1 9. 67% ;3 N w5 X F TR EH AL &
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Table 4 Spring wheat yield and its component factors under different mulching measures
PG HF AL AL Telhr % TR
Treatment Grain yield/(kg « hm ?)  Spike number/ (10" « hm 2) Grain per spike 1 000-grain weight/g

PM 4 570.14478. 24a 322.75+1.09a 37.7940. 56a 44,2341, 14a
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